Market-based pipeline projects are initiated by the pipeline-owning company and require focused attempts to secure a customer or develop a market for the product transportation.
INTRODUCTION
Rapidly growing global energy demands will require pipeline companies to greatly expand the existing pipeline infrastructure in the first quarter of this new century. Current year USA and global expansion in natural gas pipelines is estimated at 10% and 1% respectively. Based on historical trends and demand forecasts, it is anticipated that US$ 150 billion will be invested in pipeline transportation projects around the world over the next 15 years (Mohitpour et al 2000) .
A large portion of all pipelines to be built in the next decade or two will be driven by pipeline company initiatives. Wherever a suitable market and energy source can be found and linked by with infrastructure, there will be opportunities for a pipeline investments.
Until a few years ago, private gas pipeline companies commonly relied on the initiative and support of a third party in the identification and development of transportation business opportunities. That third party organization (or sponsor) was typically the main user of the pipeline system (or shipper), which could be a government entity, a large consumer (or group of consumers), or in fewer cases, a gas producer. This sponsor held the responsibility for evaluating the preliminary viability of the project and often provided the necessary commercial structure and guarantees to attract pipeline company's investments. Given the large capital involved, these guarantees were commonly obtained through long-term transportation contracts.
Governments around the world started to move away from a direct participation in energy development two decades ago, instead inviting private initiatives. As the natural gas industry matured worldwide and a large gas infrastructure was created, very few opportunities to supply large industrial and urban centres with natural gas were left undiscovered and developed. More often today, new gas' pipeline projects are only required to either expand existing transportation capacity or to supply natural gas to market areas comprised of a number of medium and small-size industrial and urban centres. These industrial and urban centres are, in most cases, individually unable or unwilling to provide the abovementioned guarantees to the pipeline company, thus adding a high degree of complexity to the development of pipeline projects.
MARKET-BASED VS. USER-DRIVEN PROJECTS
business appeared early in the 1990's: the development of Market-based Pipeline Projects. The initiative in this type of project comes from the owner of the pipeline system, rather than from the user of the system, as is the case of User-Driven Projects. Whereas UserDriven projects buffer the pipeline company from market development and commonly provide revenue guarantees, in Market-based projects, the pipeline company develops the market demand for natural gas, thus the need for the pipeline transportation project. The development of the market demand requires substantive effort in establishing current and future fuel energy usage and offering natural gas as an attractive, alternative fuel. The fuel can be viewed "attractive" from numerous angles, but commonly is measured by delivered cost or other added advantages, such as cleaner burning fuel with less pollution.
In this way, it is the pipeline project developer who has the responsibility to manage all commercial and technical aspects of the project and as well to estimate the value of all parameters or variables required in its economic evaluation.
The most important characteristic of the development of UserDriven Pipeline Projects is that the most critical of these elements or parameters are defined or estimated by the shipper. Non-critical elements or variables are left to be defined by the pipeline company. In the case of Market-based Pipeline Projects the risks and uncertainties associated to all those critical and noncritical elements or parameters are held by the pipeline company. Clear examples of these critical parameters are the market size (i.e. volumes to be transported over time) and transportation contract period.
Pipeline companies have had to change their way of doing business to embrace the ownership and management of these risks and uncertainties that had been traditionally held by others.
PROJECT DEVELOPMENT PHASE
Project Development, as a distinct phase in a pipeline investment, is essentially just one of three phases.
A chronology in the life of a pipeline investment includes:
• business Development Phase,
• project Development Phase, and
The investment opportunity is identified in the Business Development Phase and the preliminary viability of the project is tested. A careful scrutiny of the potential project is needed before the company can justify further development and cost.
The Project Development Phase begins with the basic confirmation of project viability. This phase concludes either when the pipeline company approves the project to proceed into the construction and operations phase (i.e. making the capital commitment), or when the business opportunity is abandoned (possibly due to lack of a long-term market commitment or sufficient demand). This process is unique to Market-based pipelines and is tied to a balance of risks, uncertainties and anticipated economic performance of the investment.
It is only the successful completion of the Project Development Phase that will allow the company to commit significant capital and proceed into the Implementation and Operations Phase. This paper describes in detail the Project Development Phase only, as it is this phase which offers the greatest challenges in the development of a Market-based pipeline, and drives the success or failure of the investment opportunity.
PROJECT DEVELOPMENT PROCESS
The lack of a clearly identified user (or customer) early in the development of Market-based Pipeline Projects creates an environment of uncertainty and risk for the developing company. The inability to easily define or estimate the size of the market, the extent of commitments the customers will make to the pipeline company, and the revenues derived from those market commitments generates an important challenge to an efficient and successful Project Development Phase. This high uncertainty may be concluded or eased in cases where significant long-term, anchor demand contracts are signed with one or more users before the pipeline is built. Conversely, at the other end of the scale, this uncertainty may extend the complete project life period, as for projects where the investment is made based only on expectations of the market being large enough size to provide the desired economic performance (often described as "if you build it, they will come"). More often, however, pipeline companies will successfully conclude the Project Development Phase with an agreement with customer(s), reflecting a portion of the market and pipeline capacity that provides minimum acceptable economic performance and tolerable risk. The execution of these agreements which provides adequate transportation volumes and revenue guarantees to launch the pipeline company into construction is commonly defined as "commercial close".
As a result, this highly dynamic and uncertain environment imposes a development process that has no firm schedule endpoint, is iterative and demands strong corporate vision and support to see it through. The efforts required to feed appropriate information into a decision framework that measures and evaluates commercial opportunity, risk and economic benefit are significant and costly. A summary of the decision process followed during the project development phase is illustrated in Figure No . 1.
Fig.l -Market-based Pipeline Project Development Process -Summary Chart
The Challenge
The Market-based Project Development involves significant efforts and funds to move the project forward from basic viability (i.e. business development phase) to the key decision to undertake transportation obligations and commit significant capital resources (i.e. implementation and operations phase). This decision will be made by carefully considering the risks, uncertainties and economic benefit offered. An extensive number of variables will be addressed and re-addressed in a dynamic and iterative fashion as the project evolves ultimately to a point where the key parameters and acceptability are satisfied.
The crucial challenge during the Development Phase is in the efficient acquisition and management of the information needed for key decisions and the enhancement of all the influencing variables required for a successful commercial close (i.e. contractual commitment to customers and stake holders for transportation and construction of the required facilities). This decision framework will measure risks, uncertainties and expected economic performance (or return) and must converge to some acceptable level or commercial threshold. Quite often, this process is challenged by external influences such as regulations and competition, which can strongly affect the marketplace.
The particular blend of risk and return that is acceptable to each company is unique. Risks may be interpreted as possible losses and, within the context of project development, may be limited to loss of all development funds (i.e. the funds expended during the project development phase) if commercial close is not obtained.
However, there are a large number of uncertainties, which pose great challenges to the development team, and can present significant possibilities for "loss" following commercial close. In this sense, an uncertainty can become, during the implementation phase, a serious risk to the capital employed and expected economic performance.
Towards management of uncertainties, the development team will quickly address significant uncertainties related to revenues, and attempt to secure some level of commitment and guaranteed income from the market (customers).
By the time the project satisfies all the internal requirements for the company to proceed with the investment, substantial time, effort and funds will have been dedicated to or expended in the project. Unlike other types of projects, Market-based Projects do not have a fixed schedule and the development phase can extend for a long time. Consequently, the funds and resources committed to the project may reach unexpected levels. The typical cost for the development phase of pipeline projects can be between 1% and 8% of the initial capital cost of the project, depending on several factors such as the size of the project, market characteristics, location, and the company's experience in the business.
A typical timeframe for the development phase is between 6 months and 2 years.
Control over the expenditures is another of the major challenges the company faces during the Project Development phase. It is important to note that at this stage it is still uncertain whether the company will build the project (it may be built by its competition or not built at all), so all the funds expended are fully at risk.
Basic Activities
To satisfy the decision framework and project development process, a significant amount of effort is required to acquire information and develop and improve upon assumptions and/or levels of confidence. A list of the basic activities undertaken in the project development phase, common to market based projects; is included in Table No. 1. A large degree of complexity resides behind each of these activities. To provide an insight to the difficulties and amount of effort required by each activity, the process of estimating the existing and future market (or customer) demand can be described.
An estimate of the industrial market will require detailed knowledge of the energy consumption by users in the targeted region, along with type and cost of fuel, load profile, future growth and location. Industrial development plans are analyzed to account for the appearance of significant industrial demand in the foreseeable future. Residential and commercial demand is estimated using data from similar projects, type and cost of current fuel used, the climate characteristics of the region, and population size, density, socio-economic characteristics, customer purchasing power and expected growth. The resulting energy demand represents the potential market or customer demand. A viable natural gas alternative will then need to present strong incentive to "penetrate" the existing market, secure customers and displace current fuel usage. More often, the delivered price of gas, including all components of gas supply, transportation and conversion costs, etc., will need to be more attractive than current fuel costs to cause the energy users to "switch" to natural gas.
Sensitivity Analysis
It is important that the amount of effort devoted to the project be managed at the optimum level. A large amount of time and resources often needs to be expended to accurately estimate the variables used in the economic analysis of the project. Those variables should only be developed to a level of accuracy compatible with the desired accuracy (or confidence level) of the economic parameters and acceptability criteria that are used to measure project and ultimately achieve commercial close. Initial values are acquired for all the variables, each with their own specific level of accuracy. Then, each variable is separately modified by a pre-defined amount (or percent) above and below its most current value to determine the impact on the IRR. If the impact is above what would be deemed acceptable to the pipeline company (acceptable range), the variable is classified "sensitive" and the accuracy of the variable (e.g. capital cost) producing the impact needs to be increased. Consequently, this will require the utilization of additional effort (and funds) in the process. Conversely, if the impact is low, the variable can be maintained at the assumed level of accuracy or even decreased. It is not uncommon to discover that parameters that intuitively appeared to be sensitive in the calculation or estimate of the IRR have a low impact in its accuracy, while some other unexpected variables may show themselves as very critical. If the sensitivity analysis is done at the right time in the development phase, it can produce significant savings.
A sensitivity analysis is performed early and at different points in the Project
In the example shown in Figure No. 2, the analysis indicates that the accuracy of the estimated market demand is adequate, the transportation tariff accuracy needs to be increased, and the capital and operations cost accuracies are excessive. 
Primary Considerations
Once the Business Development Team has identified a potential pipeline business opportunity in a certain region, the pipeline company faces some initial challenges. It will have to make initial assumptions in most or all activities listed in Table No . 1, to allow the project to move forward.
The first piece of information needed to proceed with all other tasks in the analysis and development of the project is a preliminary estimate of the market demand (on a yearly basis) throughout the project life. It is required not only to estimate revenues but also to define the initial and future pipeline transportation facilities required. This information is used in turn to define the physical system and forecast the capital and operating expenditures that will be incurred during the implementation and operations phases. Current energy consumption, type of fuel, load factors, growth factors and market expansion plans are obtained for all existing industrial consumers in the area. Cost of natural gas at the delivery locations is compared with the cost of current fuels used. Regulations, conversions and restrictions influencing the type of fuel used are considered. Operational advantages introduced by the new fuel are identified. As a result, the estimated industrial market size and penetration can be obtained.
Residential and commercial loads are estimated based on experience and data from similar markets iii the region.
When'all the aforementioned information is combined, the yearly customer demand (or pipeline flow rate) is confirmed or updated and is ready to be used in all other parts of the economic and technical analysis. The characteristics and size of pipeline facilities as well as the cost estimates are confirmed. Finally, taxes and several other factors are considered to obtain (when run through a computer-based financial model) the project parameter that the company selects to measure the project performance (e.g. IRR, NPV). Given that during the early stages of the project development most or all of the above is uncertain, the company will need a solid determination and commitment to continue dedicating resources to the Market-based project.
Detailed Commercial and Technical Efforts
If, after making all the necessary assumptions and obtaining the basic project economic parameters the project still appears feasible to the pipeline company, it may proceed into the detailed commercial development efforts. Therein, all the uncertainties are further refined and all commercial and technical components of the project are analyzed to confirm or revise the initial project economic results. The performance measurement parameters obtained are then compared with the company's minimum requirements, and if those are satisfied, the project can proceed.
Commonly, for market based pipelines, significant efforts are targeted to attain some level of revenue guarantee and this may involve direct contacts with the customers. Normally, these guarantees may be provided by customer agreements for gas transportation, gas supply, and contracts for the supply of materials and construction of the facilities.
At this time, the company will attempt to secure, gas supply, procurement and construction contracts, and to obtain certain regulatory permits that cannot be obtained later during the construction phase due to schedule constraints.
The results of the first set of assumptions and estimate of the project economics may not be as desired or expected. If the resulting measurement parameters have values that are outside acceptable limits, all the assumptions made in their calculation will have to be modified, which results in an iterative process. Modifying some of the variables used as input in the financial model could not only have a direct impact but also an indirect impact on the results. To illustrate the latter, it can again be assumed that the performance measurement parameter chosen is the Internal Rate of Return (IRR), and that the financial model initially reports a low IRR value not compatible with the company's expectations for the project. A simplistic way of increasing IRR would be to increase transportation tariff, because it has a direct positive impact on the project economic results (Mohitpour, Mc Manus, 1995) . However such an increase may also bring some indirect negative consequences. The gas price at delivery locations (relative to competing fuel prices) may increase, followed by a subsequent reduction in market penetration and demand, creating a negative impact on revenues and project economics.
High innovation and creativity is demanded from the project development team to overcome these challenges. Such innovation and creativity may include improved tariff structures, more effective facility designs, reductions in capital and operating costs, deferred investments, and the creation of additional business opportunities associated with the pipeline project
Market Guarantees
One of the most significant challenges that is found in the detailed project development stage is the market reluctance to make the commitments to the pipeline company that are necessary to guarantee some level of project economic results. Established medium or large-size industrial companies see the availability of natural gas as a potential cost-saving opportunity or a convenient method of satisfying environmental demands from the public and government agencies. However, they are already operating a business without natural gas and rightly feel they can continue to do so. They are skeptical about the feasibility of a large pipeline project. They may be approached by the competition, thus increasing skepticism and confusion. They also feel that if they sign any long-term contract with the pipeline company, they will lose all leverage they have in their position as the customer. Additionally, natural gas transportation contracts are frequently unfamiliar to industrial users. As a result of all of the aforementioned, and unless they are forced by regulators to use cleaner fuels, they will resist entering into long-term, take-or-pay contracts with the pipeline company during the development phase. This makes the task of obtaining the necessary contracts and guarantees to proceed with the project a major challenge for the pipeline company.
Project Development Phase Completion
As more knowledge is gained, assumptions are reviewed and the feasibility of the project is frequently monitored during the detailed commercial development phase. "Go-no go" tests are run and the project team continues with its efforts until the project either successfully concludes the development phase and reaches commercial close, goes into sudden death (if terminally ill), or goes into hibernation (a presently non-satisfactory market demand may increase in the future, thus making the project feasible).
If the Project Development Phase is successfully completed, the project moves into the Implementation and Operations Phase, where the pipeline is built, and later, when it is ready to start commercial activities, operated and maintained. During this last phase, all efforts are focused on making sure the pipeline business performs according to the expectations set up by the project team during the Project Development Phase.
CONCLUSION
In the foreseeable future, pipeline companies looking for fruitful business opportunities will be required to develop Market-based projects. These companies will require a clear vision for long-term goals, and a strong will to succeed in this type of business endeavor. The company will need to prepare a detailed strategy and policies clearly defining, among other things, geographic areas of operations, risk tolerance, availability of capital, and expected project performance. Considerable amounts of specific knowledge and experience will also need to be acquired and developed. Venturing into Market-based projects unprepared and unaware of the potential consequences could lead the company to disappointing failures.
The Development of a Market-based Pipeline Project involves the ownership and management of a large number of risks and uncertainties and overcoming significant challenges. An efficient management and execution of all project activities will mitigate the risks of the Project Development Phase and position the opportunity for success. An effective consideration of the uncertainties will mitigate the risks that the pipeline company will assume later in the Implementation and Operations Phase and will position the project for success.
It will be the company's awareness, commitment, perseverance, expertise and high quality work that will make it successful in this kind of endeavor. Only after satisfactorily completing the Project Development Phase will the company be able to make the project a rewarding business reality.
